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top 

Design Review 



lOP Design Review - 4/13/84 

lOP 

Based on Intel 80186 microprocessor 
8 MHz, enkanced 8086 family cpu 

Integrated DMA Controller, Interrupt Controller, Timers, Clock 
Generator, & Programmable Wait State and Chip Select Logic. 

Direct addressing capability to 1 BffiByte of memory and 64 KByte of jyO. 

Uses traditional up bus architecture 

Interrupt driven 

Normally - Ready System 

Can access both local memory & main memory 

Support external bus masters 

Can be extended through additional option slots 
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Local Memory 

16 KBytes of EProm (0 widt state) 
16 KBy tes of SRAM (0 wait state) 

EProm contains booting & initialization code. Burdock kernel, & 
some diagnostic software 

SRAM is used for operating system software, interrupt vector table, 
& local buffering 

Bus Masters 

Pour Bus Masters 

1. lOP 80186 

2. PCE 80186 

3. RD-DMA Oont»Il« 

4. Ethernet Controller 

Bus arbitration is handled by special hardware 



lOP Bus Bandwidth 



Data path is 16 bits wide (2 bytes, or 1 word) 
8 MHz clock produces 125 ns T-states 

A minimum of 4 T-states (Tl, T2, T3, T4) are required per bus cycle, 
i,e., a minimum bus cycle is 500 ns 

80188 <^n potentially transflw data at 4 MBytes/s 

This potential is achieved on accesses to lOP's local RAM and 
EProm. 

However, most I/O is to/from main memory (thru A-Chip) which is 
slower and degraded by contention. 

Each wait state will degrade BW by about 20% 

From simulation studies, the average number of wait state for 
accessing main memory is 2.15 with 2 A-Chips and 2.98 with 1 A- 
Chip. [Ref = Daisy System Simulation & Performance Report by Abdo 
Kadifa, 5/20/84] 



Integrated DMA Controller 

2 DMA channels, each has a request input but no acknowledge 
output. 

Floppy Disk uses one channel 

Every integrated DMA transfer in 80186 consists of 2 independent 
bus cycles : a "fetch" cycle followed by a "deposit" cycle 

Fetch : Internal Temp Reg <- Source 
Deposit : Destination <- Internal Temp reg 

Potential transfer rate: 2 MBytes/s 

External HOLD has higher priority over an integrated DMA 
transfer 
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Figure 1. 80186 Block Diagram 
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Why A chip (f Ui«d to generate some of the 8018& control signals instead 04 using those available from 80186 ? 

1. When the 80186 relinquish the bus to other bus master devlce(s). it floats the bus control signals and deactivates ALE, 
memory-select, and peripheral-select signals. So if an ext. bus master wants to address memory & peripheral devices, 
discrete chip select and ready generation logic must be used. But by using the A chip to generate these signals (ALE, LCS', 
ARdy), this logic can be saved. 

2. When 80186 is set up to operate in "Queue Status" mode, the RD' line is ext. grounded, ALE s QSO, WR' s QS1. 
That is, they are not available from 80186 any more. Queue status mode Is used for 8087 NDP extension. 
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I0P80186 Memory Address Space 
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located at 10000H ■• 13FFFH 

Base address otmld^range memory must baa integer multiple of total bloci( size. 
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Daisy; IQP software architecture and issues 



2 



2.3 Address spaces 

There are several types of address in Daisy, all of them used by the lOP at one time or 
another. The memory subsystem uses the real address space. On Daisy, this is 16Mb (24 
bits), although typi(»Uy, memory will only be provided for pirt tff that Application eode 
in the Mesa machine uses the Mesa virtual address space (or just virtual address space). 
Virtual addresses are normally converted to real addresses by the Mesa microcode, but 
«hf£11 oecasioitally be passed via lOCBs to ^6 lOP, in which case the lOP has to perform the 
virtual-to-real translation. The pagemap to effect this translation lives at a well-known 
place in real memory. The 10 system address space is 16Mb big, divided into 14Mb of real 
address space, 1Mb of /OP logical address space and 1Mb of PC logical address space. The 
logical address spaces are provided because of the 1Mb address limit tif the 80186 
processors; they are (partially) mapped into real memory by the A-chips. These allow the 
logical address spaces to be mapped in units of 128Kb to arbitrary 128Kb aligned blocks of 
real memory. For protection reasons, the mapping for both the PC and lOP logical address 
spaces will be under the control of the lOP. 



High bandwidth devices (Ethernet and rigid disk) use the real address part of the 10 
system address space to access client data directly. Therefore, there is no need to copy data 
between device buffers and eUettt buffers. In addition, because ^e IGQ^s logical address 
space is also available, the device controllers can pick up control information directly from 
the lOP as well, without the lOP having to convert the addresses of control blocks from 
logical to re&l addresses. Likewise the deidces am. read or write on behalf the PC 
directly into the PC logical address space without the lOP having to convert those logical 
addresses to real. 
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Figure 2S: 

The 10 system address space 
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Note: although onty 14Mb of real memory is shown, the A -6Mf registers and the Mesa machine can aecea a 
full 16Mb. However, the top 2Mb cannot be directly addressed by the disk or Ethernet and so this part of real 
memory, if provided, would have to be treated specially - perhaps for the display bank or for resident code. 



Daisy: lOP softwart iUxhitecture and issues 
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2.4 



Outline of the A-chip map registers 



The memory subsystem is controlled by a set of A-chips, each A-chip driving 1Mb of 
memory. Each A-chip has a set of 8 map registers which together cover the 1Mb logical 
address spaces. Each map register has two enables whl^h indicate whether it should 
respond to the corresponding part of the lOP logical address space and/or to the 
corresponding part of the PC logical address space. If a map register is enabled, it can 
map that part of the appropriate logical address space to any 128Kb aligned block of the 
real memory it controls. With many A-chips in a system, care must be taken so that two 
A-chips are not both programmed to respond to a particular address. 

l%ius. by tisii^ the A-ehip map registers appropriately, the lOP ran accesis all of main 
memory (although only eight 128Kb blocks at a time). It also has to share the use of the 
map registers with the PC in a single A-chip system, whereas in a multi-A-chip system it 
might be convenient for different A-chips to respond to the same address for the two cases 
of a PC logical address and of a lOP It^cal address. 

The mapping can also be disabled so that the disk and Ethernet can also supply real 
addresses to the A-chips. This is because the disk and Ethernet are capable of generating 
24 bit addresses rather than the 20 of the lOP and PC 80186s. 
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Device controller iypes and address allocation 
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lOP 80186 I/O Address Space 
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Note : Base address of PCS's must be integer multiple of 1 K. 

Peripheral Control Block can be relocated to any 256 byte boundary. 
0F8 to OFF are reserved by Intel. 

IBM PC I/O device addresses are located in the lowest 1K. 
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\0P I/O Controllers use the 80186 PCS lines. 

Base address of PCS's starts at OH in 80186 I/O space. 

The seven PCS lines are allocated as tollows : 



1 w.s. 



0 w.s. 



V 



Address 
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PCS.O: 


0 ■ 


7FH 
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Misc lOP I/O 


PCS.2 : 


100- 


irFH 


PCE 


PCS.3 : 


180- 


1FFH 


PCE 


PCS.4 : 


200- 


27FH 


Rigid Disk 
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Address (Hex) 

S25SA Master Intr Ctir 
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2 
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IMR 
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ICW1.OCW2.OCW3 
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8254 T/mer 
20 
22 
24 
26 



Timer Counter 0 
Tinner Counter 1 
Timer Counters 
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Wntffteo® 
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Vector Types 

max 256 allowed (limited by 8 bits vector), 
including predefined and reserved ones. 

0 - 19 pre-defined for 80186. 

20-31 reserved by Intel. 

lOP interrupt types should start at 32. 



Advantage : Interrupt vectors for 80186 internal peripherals are programmable. 

RMy'mnris 80186 Interrupt Vector Register specifies the 5 m.s. bits, 

mooe 3 ^1,^3,^ determined by the priority level of the 

internal device causing the interrupt in tRMX mode). 

Disadvantages : Take 56 c.c. to process an Interrupt (internal or external vectoring). 
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Timers 



80186: TlmerO: 
(internal timers. Timen : 
16 bits Wide) ^,^^^2^ 



Speaker Circuit (Clock-In s Internal 2 MHz clock) 

FDC Terminal Count (Clock-In = 8272A FDC Dma Ack ) 

Reserved lor Operating System (Clock-In : Internal 2 MHz clock, no ext output) 



8254 : 
< 8 bits wide) 



TlmerO : RS232C DTE baud rate 
Timerl : RS232C OCE baud rate 
Tlmer2: Keyboard /Mouse baud rate 



( clock in = 4.0 MHz ) 
(clock in = 4.0 MHz) 
(clock in £ 4.0MHz) 



8274 

82S4 Timer Serial Controller 



4MHz Clk 


15 0 


J-LTL 




divide 


Baud Rate > 






sq wave 




bv 16 





Baud Rate 


Time Const 


Error 


19200 


13 


0.16 % 


9600 


26 


0.16 % 


7200 


35 


0.7S % 


4800 


52 


0.16 % 


3600 


69 


0.64 % 


2400 


104 


0.16 % 


2000 


125 


0 % 


1800 


139 


0.08 % 


1200 


208 


0.16 % 


600 


4ff 


0.08 % 


300 




0.04 % 


150 


1667 


0.02 % 


134.5 


18S9 


0.01 % 


110 


2272 


0 ,0 3 % 


75 


3333 


0.01 % 


50 


5000 


0 % 



Time Constant « ■ ^-JlAO — 



(baud rate) ■ (16) 



% Error s abs 1 *x t<f^ — 1 x 100% 

I (time const) ■ (baud rate) -(16) j 
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PowerNormal 



BootButtOn 



Burdock 




lOPResetIn' (To arbllor, mode logic) 



Rstin' RstOut 
80186 



lOPRstOut 



S240 



MasterRst' 



■o 



Re«i«-S«s' 



ALS244 



Re8«t-Exp- 



ALS244 



(To lOP, ROC, Dm* on same board) 



(At 18S-pln connector, 
for MPB, DCM, MSB. S/A boards) 



(At 96-pin eonnaetor, 
for Expansion Channal) 



Reset 
Control 
Reg 

£.5273 

CiR 




Individual 


ParlDheral 


'. Controllers • 


& Mesa Proc 


Reset 


Sianals 





MP&CS 


HaltMP' 




Interface 




LS273 




CLR 





■ ■ ■ other FF'8 
& regs 



* PowerNormal becomes H btwn SO- 250 ms after all 

power supply outputs have exceeded 94% of nominal. 

* Pressing the Boot Button will generate a L pulse of -O.Ss. 

* Reset signal from Burdock must be at least 500 ne wide (80186 requirement). 

* Software resets of periplieral controllers should be at least 

20 Its long (due to keyboard reset requirement). 

' Wll«n floppy disk coritroller is reset or du ring machine pdwei up, 
the Write Current is cut-off. 

* When rigid disk controller is reset or during machine power up, 

the Write Current Is cut-off. 



XEROX 

SDO 


Projaet 




File 


Designer 


Rev 


Date 


Page 


Daisy 


Reset Logic 


DI0P494.silx 


Tseng 


F 


6/12/84 


494 



Chip Seleet/R«ady Logic and Reset 



Jnfttalfeafl0ft «rtd Pfiseessor Reset 

Processor initialization or startup is mccompMnmi 
by driving the RiS input pin LOW. Re5 forw* the 
80186 to terminate all execution and Ipcal bus ac- 
tivity. No instruction or bus activity vi^ill occur as long 
as RES is active After RES becomes inactive and ar> 
internal processing interval elapses, the 80186 
begins execution vtrith the instruction at physical lo- 
cation FFFFO(H). RES also sets some registers to 
predefined values as shown in Table 5. . 

Table S. 80186 Inlllel Register State after RESET 



SiiiutWjrd 
Irtstruction Pointer 
Code Segment 
Data Segment 
Extra Segment 
Stack Segment 
Relocation Register 
UMCS 



F002(H) 
0000(H) 
FFFF(H) 
0000(H) 
0000(H) 
OOOOIH) 
20FF(H) 
FFFB(H) 



at CS:ZP « FFFF.-9. 
- Mtff jit 



* Fetck 

it /lehe % skMU 

• ttnphmi Cmtni Sleek to stad 



Local Bus Controller and Reset 

Upon receipt of a RESET pulse from the RES input, 
the local bus controller will perform the following 
actions: 

• Drive DEN, RD. and WR HIGH for one clock cycle, 

then float. 

NOTE: RD is also provided with an internal pull-up 
device to prevent the processor from inadvertently 
entering Queue Status mode during reset 

• Drive So-S2 to the passive state (all HIGH) and 
then float. 



Drive. L05R HIGH and then float. 
Tristate ADO-15, A16-19, BHE, DT/R. 
Drive ALE LCW {ALE is never floatetJ). 
Drive HLDA LOW (tIffteZ) 



Upon reset, the Chip-Select/Ready Logic will per* 
form the following actlorts: ■ 

• All chip-select outputs will be driven HIGH. 

• Upon lesving RESET, the 0^ HHe wnH be pro- 
grammed to provide chip selects to a IK blocK with 
the accompanying READY control bits set at 01 1 to 

allow the maximum number of intermt Mslt states 
in conjunction with external Ready eonridamtion 
(i.e., UMCS resets to FFFBH). 
No other chip select or READY control registers 
have any predefined values after RESET. They will 
not become active until the CPU accesses their 
control registers. Both the PACS and MPCS regis- - 
tars must ba aeeasaad betora the PfS& Unaa wil 
become aetiva 



DMA Channels and Reset 

Upon RESET, the DMA Channels wiH perform the 
following actions: 

• The Start/Stop bit for each channel wiH t>e max to 
STOR 

• Any transfer in progress is aborted. 



interrupt Controller and Reset ■ 

Upon RESET, the interrupt controller wlH perform the 

following actions: - * 

• All SFNM bits reset to 0, implying Fully Nested 
Mode. 

• All PR bits in the various control registers set to 1. 
TMs places all sources at lowest priority (level 
111). 

• All LTM bits reset to 0, resulting in edge-sense 
mode. 

■ All Interrupt Service bits reset to 0. 

• All Interrupt Request bits reset to 0. 

• All MSK (Interrupt Mask) bits set to 1 (mask). 

• All C (Cascade) bits reset to 0 (non-cascade). 

• All PRM (Priority Mask) Ijlts set to t , implying no 
levels masked. 

• Initialized to non-IRMX 86 mode. 



am uill p H 2 c,t. liter. 



Timers and Reset 



Upon RESET, the Timers will perform, the following 

aetiMts: 

• All EN (Enable) bits are reset preventing timer 

munting. 

• AN SEL (Select) bits are reset to le#. Thfi setectt 
MAX COUNT register A, resulting in the Timer Out 
pins going HIGH upon RESET. 



DMA Descriptors Chaimal 1 



DMA D«ser^iors Chamwl 0 



Chip-S«l«et Control Ragitiora 



Timar 2 Control Registars 



Timor 1 Control Rogislort 



Hmor 0 Conlref fli^Mora 



Interrupt Controller Registors 



OFFSET 
FEH 



DAN 
DOH 

CAM 

cm 

ASH 
AOH 

66H 

fiOH 
SEH 

&8H 

56H 

SOH 

SEH 

2m 



Figure A-1. 80186 inlograted Peripheral Contit>l Block 



15 14 13 12 11 10' 9 8 



6 S 



.OPraET: FEH 



ET RMXl X IM/IO 



Retoeotion Aftdrm BM tlMW 



ET - ESC Trap / No ESC Trip (1/0) 
M/IO - Register block located In Memory / I/O Space (1/0) 
RMX " Master Interrupt Controller mode / IRMX cwnpailMe 
Interrupt Controller mode (0/1) 



Figure A-2. 80186 Relocation Register Layout 



OFFSET: 



AOH 


UPPER MEMORV SIZE 


® 


UMCS 


A2H 


LOWER MEMORY SIZE 


(D 


LMCS 


A4H 


PERIPHERAL CHIP SELECT BASE AOBRVSS 


® 


PACt 


ASH 


MIO-RANOE MEMORY BASE ADDRESS 


® 


MMCS 


A8H 


MID-RANSE MEMORY SIZE 


E 
X 


M 
S 




® 


MFCS 



1 . Upper memory ready bits 

2. Lower memory ready bits 

3. PCS0-PCS3 ready bits 

4. Mid-range memory ready bits 

5. PCS4-PCS6 ready bits 

6. MS: 1 - Peripherals active In memory space 

0 - Peripherals active in I/O space 

EX:1 - 7 PCS lines 

0- PCS5- A1.PCS6- A2 



Not all bits Of every field are used 



Figure 7Z 80186 Chip Select Control Registeiv 



4 



Definition of Power Normal : 



Pow«r 
Supply 
Outputs 



94% 0l_ 
nominaT 



' ^1 

Initial turn-on 

time * hoo ms 

I 



Power 4\ 
Normal 
signal 




■> t 




Outputs 




Nominal 


fiogulation 


Voltag»s 


(atPS> 


* 5.1 V 


il% 


♦ 12.0V 




' 12.0 V 


£3% 


■ S.Zv 


ii 3 % 7T? 



SO-SSO ms 



From the power supply spec : 

A PowerNormal shall be provided to indicate that ALL outputs are 

"UP AND USABLE" after the turn-on period, and also to Indicate imminent 

loss of output during tum-oft or AC input power failure. 

1. DuringAC input turn-on, PowerNormal shall become logically H between 
SO and 250 ms after all outputs have exceeded 94% of nominal. 

2. During AC input turn-oft or loss of AC input power. PowerNormal sKall 
go logically L before any output decreases to 94% of nominal. 

3. During momentary loss of Input power for any duration, or for repeated 
AC input ON-OFF cycles, PowerNormal shall go L before any outputs 
decreases to 94% of nominal, and if PowerNormal goes L, It shall not go 
H until 50 to 250 ms after all outputs are above 94% of nominal. 
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lOP 80186 Ready Logic: 



Hdcm 



1 

#Sy 



J 

1 



I 

MPS 



J 



J 



ppt2 _ 



[opt3 _ 



J 
n 



J 



+Sv *Sv 



2K 



2K 
l/oRdv 



MemRdv 



Mux 




A 






lOP ARdv 


0 

B 




Sel 


tPD • 6. JO 



Lateh>d S.2' 



To top 80186. 
Etharnat Ctlr. 
& DmaCtlr. 



Oi tormmm, L for I/O) 



■» T0PCE8OI86 



Daybreak / ■ pajgy 



/ 








J 




/ 




My 




Rdy 




Rdy 




Rdy 


A Chip 0 




A Chip 1 




A Chip 2 




A Chip 3 



Note: 

lOPis a NORMAUY-REApy system. 

Only the ARdy of 80186 Is used. SRdy Is not uised. 

ARdy is separated tftto MemRdy and l/ORdy In orderto reduce loadings & faster rise time. 
l/ORdy is connected to Expansion Slots only. 

AChip internal registers. Daybreak Mono Display. Daybreak Color Display, and Mesa Processor I/O 
are also located In lOP 80186 I/O space. But because they require no wait state, they don't need 
to pull l/ORdy low. So l/ORdy Is NOT provided to them. 

All expansion devices must be in i/O space. So MemRdy in not provided to Expansion Slots. 
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20 MHz 




osc 





— [> 

Taster I 



S240 



LS74 



D 


Q 


CK 


Q' 



10 MHz ■ 



10 MHz- 



20 MHz 



CToaxsost 



CToENelCtlr) 



16 MHz 




OSC 





$018iSCIkOut! 



OH = 200 uA 
OL : 2500 uA 




16MH2(?lk.typ 



ALS244 
tPDs3.10 



Expect Tarminatlont 
on btckplmim »r 
farther boMMi. 



8MHzClk-bp 



S244 
tP0 = 6.9 



(ToUPB.OOM, 

MEB.S/A Boards} 



8MH»<?IH-?xp fro Expansion 

S244 Channal) 



S244 



S240 
tPD = 5,7 



SMHzCIK 



aMHzClk' 



0oe*f uMOfl 
KiP board) 



(local usa on 
lOPboam) 



Terminations 



► 5V 



MEB OCM MPS rOP 



PCE tSV 



^ fHz 



re MHi 



OPT 



OPT lOP OPT 



a MHz 



> 5V 

I 
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on lOP Board 











1QP Burdock Pod : 



Debuggee 8255 



Data Bus A (0-7) 



80186 



Intr 
IntrA' 



NMI 

Reset In' 



Master 
8259A 

D0-D7 



IR1 



Intr 
IntrA' 



IR2 



Input Interrubt 



^ Output Interrupt 



Reset 8255 



( Reset Ctl Reg 
@OC0H,bit4) 



8255A-5 



D0-D7 



PCO Po rt B 



PC3 



Port A 



^ RST 



Receive 



Sencf 



■<i- 



OR 



^ j^^^ NMI from Debugger.' 

cf^^^^ ReseHrow Debucij^er' 



line drivers 



Debugger 8255 




Port B 



PC4 



PCS 




Physical Connection . 



cable 



this box of hardware will be absorbed 
in the History Buffer Board. 
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Keyboard/Mouse Controller 



Support low-profile keyboard 
8251 A UART based controller 

Serial & differential transmission fromialaiiln«i^keyboard 

processor at 9600 bps 

A Reset signal to allow lOP to reset keyboard processor 
Keyboard processor itself handles the mouse 



Keyboard/Mouse Interface 



ay 



CI> 



KbrdPata* ^ 



KbLoooBaek 



(From fl»sttOtfti»g 
@ OCm, btt 13) 



fin * sy"" '<»Yfc?#r<? 



PUS0 



KbLoopBackData (For diacnostie only) 



l> 



DataFromKbre) 



EnKbRevr' 



KbClk 



(8264 Timor Z) 



Reset K b' (From Reset CtlRog 
@OC0H, bits) 



VCC 




IntrReq (ro master 

8258, IR4) 



Data Bus A 
< ^ 



^— ^-s Logic Ground 



Notes : 

* Transmission rate : 9600 baud 

* 1 start bit. 8 data bits. 1 stop bit. 

~ 1 character perms. 

* kb takes - 10 • 12 ms per scan, then take 

- 5 ms to send 1 • 3 bytes of 
kb/mouse code to iOP. 



* When ResetKBrd' Is active (ie, keyboard under 
reset), the driver at the keyboard end is disabled. 
So, If want to have local loppback for diagnostics 
without disconnecting the keyboard cable, 
MUST have the keyboard until reset. 

Then software can activate KbLoopBack signal to 
enable the local driver, and send TxD back to RxD. 



The receiver on the IOP is enabled Dy activating 
the RTS control signal of the 8274. 
Software must actlvatethis signal in orderto 
receive transmission from keyboard. 

The local driver should be disabled for 
normal operation. 



Transffltssion Pteture : 
10-12 ms 



f 
1 byte 



Only the receive channel (RxRdy) wlllgensrate 

interrupt upon receiving a character. 
When running diagnostic, should POLLTxRdy s H for 

transmission. TxRd^ is not connected to intr ctir. 

6 wires connector, 
AMP DMP-R1AgS1 A-xxx with right angle header. 

Connector: 



KbrdData- 

Gnd 
Vcc 

ResetKBrd' 
unused 
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Speakmr Interface t 



internal 2 MHz eiK 



EnTimerO 



(From Control Reg, 
I/O address 080H, 
bit 14) 



80186 
Timer 0 



(From Conttet Meg, 
//Oae(cr/»s080H, 
bit IB) 



Fused ♦Sv 




> To Input Port, 
bit? 



2 1/4 inch. 
8 ohm 





Driver 




Low 

Pass 

Filter 


. ( 


) > 







' Two ways to generate sound from speaker : 

1. Usini; the 80186 Ic^teq rated Timer 0 

Set Control Reg, bit 14 < H, . (EnVmerO) 
Control Reg, bit 15 r h, (SpkerOata) 

ExamplA : 

Set up Timer 0 for dual max count moijeii set the ALT control bit. 
Then the timer output will be L if Max Count Reg B Is being used 
for current count, H If Max Count Reg A Is being used. 

This method does not tie up the processor. 

2. Use software to write to the spealter direct ly and use 
software loop to generate the waveform. This will tie 
iip the processor. 

Sei Cofitwl Retg, bit 14 s L to disatsie the timer, 
thvn toggle Control (teg^ bit 1 5, as desired. 



Theory of Operation : 

Send a stream of electrical pulses to drive the speaker's diaphragm in and out, producing 
the pulses of air movement that make up sound. 

Volumn is related to voltage level (noadjustmsnt for Daisy). 
Frequency or pitch is related to shape of waveform. 

Voice f req band : 200 • 320O Hz 
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Mesa Processor & Control Store Interface 



Model Only : 

(to Illustrate tiow th» 
signmis mr» usmtl) 



For more info, read the doc 
written by DJiavies. Stored »t 

rmMrm 

Dmls^ ftt6 dritwer 
Slrlu$-IO0 taterteee 




Note : Shift Reg shifts on L-to-H transition of c/ock. 



8- bit Register 



From top 



DataB.15 



DataB.14 



DataB.13 



DataB.12 



DataB.1 1 



DataB.10 



DataB.09 



Data B. 08 



LS273 
DO 00 



D1 
D2 
D3 
D4 
DS 
D6 
D7 



11 



(OUT OBOH, AX) WfCSReq' 

( sL after reset) MasterRst' 



01 
02 
03 
04 
05 
06 
07 



CK CL' 





CSLoad/Shiff 


-> 




• CSBufferEn 


-» 




CSOataIn 


-> 




CSSWftak 






HaltMesaP' 






lOPIntrMesaP 


-> 



nsmmaaP' 



To Mesa Processor 



(Bit 6 offtesat Ctl Reg) 



From MP 







4 






PUe 


2 




5 MesalntrlOP 






D 


0 


3 MesaPlntrlOP 


3 


LS74 


S 

#dn22a 






C 0' 

R' 






1 






ClrMesalntr 











(To Slave assoA, ins) 



(IN BOH) 



From MP 



CSDataOut 



(To Bit 13 of Input Port) 
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Expansion Channel 

* Buffered Address Bus (16 bits only) 

* Buffered Data Bus (16 bits) 

* 16 KBytes (or 8 Kwords) of lOP 80186 I/O addresses are allocated 
for Option slots (04000H - 07FFFH) 

* Interrupts are available (7 or 8, TBD) 

* One 80186 integrated DMA channel (TBD) 

* 3 slots in Daisy, 1 in Daybreak 

* PCE Emulation slot is a special slot 



Expansion I/O Channel : 



Signal Name 


Direction 


Description 


Loading Allowed 
Per Exp Slot 


A.1S-A.00 


From lOP 


Latch^ address bus. (Not SO bits because only I/O space). 


2 LS loads 


Data.lS- 
Data .00 


Bl-dir 


Bf-ii(r^iona 1 1 6- bit data bus. 


2 LS loads 


l/ORtf 


From lOP 


RMd Signal. 


2 LS loads 


l/OWrL' 


From lOP 


Writ« stSnaifor Data.07 - .00 (low byte) 


2 LS loads 


l/OWrti- 


From lOP 


Writtt sigrtal for Data. 15 - .08 (high byte) 


2 LS loads 


ALE 


From lOP 


Address Latch Enable 


2 LS loads 


DEn' 


From lOP 


Data Enable. Used to enable Data Bus transceiver. 


2 LS loads 


DT/R- 


From lOP 


Data Bus direction signal. H for Transmit, L for Receive. 
For direction input of transceiver. 


2 LS loads 


l/ORdy 


To lOP 


Device Ready input signal to80i86. SeeMote 1 


Input 


R0S9t' 


From lOP 


Reset signal. Low -level active. FromB019£ii. 


2 LS loads 


a MHz Clk 


From lOP 


Clocl( signal. 8 MHz, from 80186. 


2 LS loads 


lt>ittmi&-7 


Te t O P 


Interrupt Request inputs to 8256 Stave. o«-«i«»- 9 
Edge-triggered. SM«ot»2 


input 


ExpDmalteq' 


To lOP 


Dma Request input to 80186 integrated '. 

DMA Controller. Low-level active. aaBivaroj 


input 


ExpChanSel' 


From 10 P 


Low If t he address for 80186 I/O operationt 
is within the range allocated forExpansion Slots. (4000H • 7FFFH) 


2 LS loads 



















Notes : 

Three Expansion Slots for Daisy. 
One for Daybrealc. 

All output signals are designed to drive s LS loads, 
two per Expansion Slots. 

All expansion devices lie In the 80186 I/O space. 
16 KBytes of I/O addresses are allocated for 
expansion devices. From4000H- 7FFFH. 



1. Suggested implementation for l/ORdy 
DeviceNotReadY 

S3 



DeviceSeted 



2. Interrupt Request inputs are edge-triggered 



— IL 



3. Suggested implementation for ExpOmaReq' 

ExpDmaReq' is level triggered & 
sampled by 80186. 



DeviceDmaBeo 
Pulluo 



ExpDmaReq' 
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Reset 186: 



Reset186Plus: 
TopAvallRom: 





7 


last Byte 0 


FFFFFh 




FFFFEh 


A23 


ISCP A16 


FFFFDh- 


A15 


ISCP AOS 


FFFFCh 


A07 


ISCP AOO 


FFFFBh 




FFFFAh 




Ff FFS h 




FFFFBh 




FFFF7h 




FFFF6h 


SYSBUS = 0 


FFFFSh 




FFFFil h 


Disp 


FFFF3 h 


EB 


JMPRe8et186Plus (Short) 


FFFF2 h 


FF 


FFFF1 h 


AO 


FFFFO h 


BA 


MOV DX UMGSreg 


FFFEF h 


FC 


FFFEE h 


00 


FFFEDh 


00 


FFFECh 


00 


FFFEBh 


EA 


JMP InitOalsy (Far Ptr) 


FFFBAh 


EF 


OUT DX AX 


FFfEg h 


FC 


FFFE8 h 


3C 


FFFE7 h 


B8 


MOV AX UMCSva) 


FFFE6 h 





SCP 

SYSTEM 

CONFIG 

poiirriR 

(ETH) 
(WINCH) 



Note : This is the way the uppermost bytes of gProm is set up in 
order to support ENet S ROC t>ftfore Msrhory with mapping 
is available. 
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aiMMARY OF 80186 ERRATA DESCRIPTIONS FROM INTEL 

ITii MoM^nd «rrtta daa^tHbrai m^t been reeelved from Intel tnd are 
repeated here for reference. Future developments wilt be reported over 
the Laurel mail system. There is currently a B-1 stepping, and a B-2 
stepping. There are now 8 problems identified so far. They are described 
below. Note that the only problem fixed by going from B-1 to B-2 is 
problem number S. 



#1.0MA REGISTERS (problem in mask B-1 and B-2) 

Any mii 0 ttte upper 4 bits of the aotrit peMir rvsfmf* in 
Ms iritcdriM DMA «o«ftroiter *m yield atl W*. The ^uiA 
controller will continue to operate correctly W these registers 



New 186 Problem/C step delay 



are read. This does not prevent the DMA controller from 

respor^ding properly to all 20 bits of the DMA memory location when 

a DMA cycle is run. The upper 4-bits must still be prografflmed 
with their correct value. 

SOLUTION: 

If the content of these upper 4 bits is required, it can be 
determined by reading the DMA count register to determine the 
number of DMA transfers which have occurred and addirtg this to the 
value with which the register was programmed. 

« 2. QUEUE STATUS (problem in mask B-1 and B-2) 

When executing any irBtaietion that ^mm i non*ieauentiai 
instrueton f^h (JMP, Conditionat SJIP fnie eondttion. GaH.^ 
IRET, 1^.), til* pfeeasmr may indieafie "maf^ ttw qti«ue" 
suttus on the 80iiS outtu« status lines. This ohiy affects 
operation with the 8087, or any device which attempts to track 
80186 execution using these signals. The queue status lines are 
not normally driven by the 80186. The part must be strapped into 
the queue status mode for these signals to t>e available outside 
the 80186. 

^UUTION: 

There is no )mm«liate solution except not to use the IRET 
ihstruetion M^en using the 80186 with the 8C£7. 

#3.lf*IPRC»>ER INTERRUPT VECTORING (problem in mask B-1 arKJ B.2) 

When both the INTO and the TEST/ line go high simultaneously, the, 
801S6 will fetch the interrupt vector from the wrong location in 
the . interrupt vector table. The TEST/ signal is used with the- 
8087 tp allow concurrent execution between the two processors. 

SOLUTION: 

The TEST/ line should always be tied low. This will allow the 
part to operate correctly, while not locking up the processor when 
the wait instruction Is executed. This also only affects 
operation with the 8087. 

#4. NON-CONTIGUOUS INTA CYCLES (problem in mask B-1 and B-2) 

When using DMA and the internal interrupt controller (cascaded, 
nested, fully nested, or RMX^ m«»ies), it is possible to get a DMA 
cycle between the two iNTA cycles. 

SOLUTION: 

If it is recognized that an interrupt is coming in. external logic 
should be used to block the DMA request lines until after the 
first INTA cycle has been completed. This will allow the second 
INTA cycle to be run before the DMA request is recognized. The 
user stiduid b« p(»siii«e 'tfist interrupts are enabled (STl 
insto-uctton). otherwise the DMA may never be serviced. 

4!^ 5. STRING MOVE INSTRUCTION (problem in Mask B-1 only) 

The problem relates to the interaction of a bus HOLD with the 
execution of the STRING MOVE instruction. When a HOLD is received 
by the 80186. it will release the bus to the requesting device. 
When the HOLD request is released, the B0186 should resume 
executing instructions. A HOLD request could come from either the 
external bus (using the HOLD input to the processor), or from the 
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internal DMA controller when a DMA transfer is pending. 

IF THE B0186 FETCHED ONE OF THE STRING MOVE 

INSTRUCTIONS. SUCH AS MOVS, INS. AND OUTS. BEFORE 
RELEASING THE BUS. IT WILL NOT PROPERLY BE6IN THE 
STRING MOVE INSTRUCTION AFTER REGAINING 

CONTROL OF THE BUS. 

The bug has only been observed with the string move instructions. 
The string move instruction does not need to be preceeded by % 
repeat prefix in order to fait. That is. both single iteration 
and multiple ittratton string instructions fan. 

The ftflQwing conditions muti occur for the ^ng move 

to«truetlon to fait: 

1. The mem instruction must rm have begun execution at 

the time the bus is relinquished. If the string move 
instruction had begun execution, the instruction wHI properly 
resume after bus control is regained. 

2. The last bus operation .performed before the HOLD is 

acknowledged must have been either a memory or I/O read cycle. 
NOT a memory or I/O write OR an instruction fetch. Thus, the 
string move instruction must be located in the prefetch queue 
at the time of the bus HOLD, because otherwise an instruction 
fetch would be required before the instruction could begin 
execution. 

This problem is most tikeiy to impact 80tK users who: 

1. Have no control over the code sequences ececuted by the 
processor, i.e., those using a high-level language which 
generates the specific code sequence to be ewcuted. - 

.2- Build user reprpgrammatrfe systems, for example persoriii. 

. eomm^. Scn^ thMit em^omefs have iWte mrm^ dm the 

Uiuy i a ii is then us e is '" will ' ewmuB% aUeium tu lui i . Uiey 

cannot prevent execution of the specific sequence which will 
allow the problem to occur. 

PROBLEM CHARACTERIZATION 

The string move instruction is performed by reading a value from a 
memery fdeitidn {ppihted to by the SI register) and writing the 
value to another memory location (pointed to by the Dl register). 
After each iteration of the string move, both the SI »na Dl 
registers will be adjusted to point to the nest element of the 
source or destination strings, respectively, so the next iteration 
of the instruction moves the next sequential byte or word. 

, The 80186 error is characterized by the siring move instruction 
executing all the required reads, but not properly executing the 
required writes; thus the destination string Is not the same as the 
source striffg. If the instruction is not executed properly by the 
80186, the Dl register will not be adjusted after every iteration 
of the move, since the memory write has not been performed. Thus, 
tfte SI register (which points to the source string) will t>e 
property adjusted but the Dl register (which points to the 
destination string) will not be properiy adjusted by the number of 
t>ytes or words moved. 

For the OUTS instruction, the destination for the data is the port 
addressed by DX. This register is not incremented by the 
instruction. There is. therefore, no way to determine from the 
register contents whether tfie con-eet number of I/O writes have 



« 
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occurred. 

POTENTIAL WORKAROUNDS: There are 5 possibUities 

1. DO NOT USE THE HOLD INPUT OR INTEGRTED DMA CONTROLLER 

Since the problem will occur only upon returning from a 
bus HOLD, if a bus HOLD never occurs, the problem will not be 
observed. You can perform a pseudo-hold using external logic 
to prevent the processor's driving the bus, while forcing the 
processor to wait by manipulating its ready lir>es (of course 
thte will not work with the integrated DKAA unit). 

2 DO NOT USE THE STRING MOVE INSTRUCTIONS 

Since the bus HOLD problem only interfem with the resumption 
of the string movt instructions, if they ai« rtot used, the 
problem will not be obswved. This may be difficult to do, 
however, since string move instructions are generated by some 
compilers, inciudirfg the PL/M 86 compiler. 

3. EXAMINE THE Dl REGISTER AFTER A STRING MOVE AND CHK IT 

Since the Dl register will not have been adjusted the proper 
amount if the string move instruction has not correctly 
resumed, its value can be compared with the proper value after 
instruction execution to insure the instruction has executed 
property. This may also be dtfTicult to do with code 
generated by compilers. In addition, this may not be used to 
determine the correct execution of the OUTS instruction, since 
this instruction rtever manipulates the register, in tne first 
place. 

4. COMPARE THE OEST. STRING WITH. THE SOURCE STRING 

Comparing the destination string with the source string- is a 
. sure way to insure that they are equivalent, and that the 
sliliiU iiiuwe ii at i uUiyii Uai e xeuuleU ptup e ily. 

5. AVOID INSTRUCTION SEQUENCES ALLOWING PROBLEM TO OCCUR 

The last bus cycle performed prior to the string instruction 
t>eginning execution MUST t>e a read cycle to prevent proper 
execution of the string instruction. If a write cycle is 
inserted immediately before tt>e string in struction, or if an 
instruction fetch cycle is forced immediately tiefore the 
iftttruction, it will execute properly. The example b<dow 
shows how this may be done. Note that by jumping to the 
string move instruction, the queue is flushed, forcing 
instruction prefetch cycles t>etween execution of the memory ■ 
read and the string move instruction. 

BAD SEQUENCE GOOD SEQUENCE 

pop AX; executes a memory read pop AX 

rep movs; may fail H HOLD occurs jmp A 

A: rep movs 

jre.lDIV PROBLEM (problem in mask B-i and mask 8-2} 

"IDIV" irjstructions give incorrect results under certain 
conditions as follows: If the divisor is a memory reference aruj 
the value in memory is a negative numt>er (i.e. MSB * 1), the mult 
in AX (AL) is the 2'B complement of the expected result. 
Remainder (DX or AH) is correct. 
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Note: If the divisior is a register reference, there is no 
failure. 

EXAMPLE: MOV WORD PTR 55. OFFFEH ;STORE 2 
MOV AX. 40H 

MOV DX. 0 ;DOING 32 BlT/ie BIT 

IDIV WORD PTR 55 ;SIGN-EXTEND AX THRU 

;THROUSH DX 

SOLUTION: 

A- In ass«nbly language: 

MOV ex. WORD PTR 55 
IDIV BX 

i.e.. Move memory reference to a register and dthen use IDIV. 

B: In higti level language: ■ 

IF divisor < 0 

THEN Result m •(Numerator/(-Dlvisor}) 
ELSE Resuttat Nurnerator/Divisor 

#7. LOCK PREFIX TIMING (problem on mask B.I and mask B-^ 

The LOCK/ signal does not remain active until the end of the last 
data cycle of a locked transfer. This may cause problems in 
some s^rnm H, for example, the memssaor tmo^ inemory access 
fmm $ @mi po'Hed' RAM 'array^aM 'la .tfenied imm^itU sei»ns 
(betause df a DRAM refresh ei^ie, tor Irtttanee). .When #te 
processor finally is able to gain access to the RAM array. It- miQ^ .. 
have already dropped its LOCK/ signal, thus allowing the duil 
port controller to give the amtr port access to the RAM array 
instead. 

SOLUTION: 

A circuit to hold LOCK/ active until a RDY has been received by 
the 80T86 should be used. 

Th% eiroift is shown in Fig. tS of Appiteatton Uovt (AP*1i6}. 
Oi^er Number 2^0^73<<X3^. 

*&. TIMER CONTROLLER REGISTER Found Jan. 1884 

PROBLEM: 

When writir>g a value into one of the control registers associated with 
timer n. it is poraibie to ovenwrite a register value associated with timer 
n*l. For example, writing into a register of timer 0 msf alter a 
register of timer i. Wrtting into any register of timer 2 does NOT 
affect a register of timer 0 or i. 

The problem can occur only when the following two conditions exist: 

1. The write instruction, i.e.. MOV or OUT. to a register of timer n 
is followed by either an instruction fetch or a DMA cycle. 

and.... 

2. The lower byte of the addr«s for either the in^ruetion letch 
or the DMA cycle equals the offMt of one of the register in 
timer n ♦ 1 . 



SOLUTIONS: 



Any one of the five solutions outlined below will prevent the problem 
from occurring in your system. 

1. Use only a tingle tbner or use only Umsn 0 and 2. 

Z Disable the DMA (^.g. m m Ot^t W or elev tm stop/start biQ 
whan \»^tino to timer reg^rs and tm LOCK ^EFIX on the 
write instruction .to the timer register. 

3. Write into registers in a sequential order since writing to timer 
n does not affect timer n-1 or other registers of timer n. For 
example, if your system is using all three timers, then write into 

tiie timer registers for 0, followed by ttte registon of timer 1. 
followed by the registers of timer 2. 

4. Decode any write into any of the timer registers, and assert 
(HOLD until the completion of 0ie write. 

5. turn c0 DMIt during all mites to 'tm tirtier registers and locate 
the code in XXXOX .... XXXSK .... XXX7X ... XXXFX addresses. 



80186 BUG BHE/ DURING DI^A 

PROBLEM: When Reatf to either DMA control register is foBowed 
by DMA byte transler from an odd to even or an 
even to odd Address, BHE/ may not go active On the 
odd byte Read or Write. =, ; 

SOLUTION: Use a lociied Read when reading the control registers. 



186 STEPPING ' BUGS PRESENT 

B-1 1 through 9 

B-2 1. 2. 3. 4. 6, 7, 8, 9 

(String Mov fixed) 

B-3 1, 2, 3. 4, 7, 8. 9 

(IDIV fixed) 

C none I 



NOTE ON THE C80186-3 {B2-STEP) RELAXED SPEC 
The C80186-3 8 MHZ device has the following relaxed specifications: 



VCC 5V tolerance 5% {not 10%) 

TEh^P , 0 DE6. C TO 50 DEC. C (not 70 OEQ. C) 

DC VCU (clock input low voltage} MAX>0^ (not 0.6) 
AC PARAMETEFS: 

fCLDX mi l l. 28 IB — (not lOi B) 

TCLAV max. 59 ns (not 44ns) 

TCHCTV max. 73 n$ (not 55ns) 

TCLHAV max. 67 ns (not 50ns) 

TAVAL min. TCLCH-40NS (not TCLCH-25ns) 

TCHSV max. 65 ns ■■ (not 55ns) 

TCLSH max. 65 ns (not SSns) 

TCVDEX max. 70 ns DEH/ inactive delay, non-write eye. (new) 

TCLCSV min. 12 ns (not Ons) 

TCHCSX max. 47 ns (not 35ns) 



Floppy disk subsystem 



Provides support of one or two floppy disk drives 

Controller implemented using integrated floppy disk 
controller and PLL 

Floppy drive support 

One or two half-height , double sided , single/double density drives 

Controls Shugart SA455/465 compatible drives 

48 tpi drives (IBM PC compatible) and 96 tpi drives supported 

Nominal unformatted capacity: 320 KBytes (48 tpi) 

250 Kbit data transfer rate 

DMA using 801 86 DMA channel 

IBM PC/ Industry standard inch floppy diskette format 
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System Interface : 



80186 

INTO INTOA' 
AD.00-15 




Note : 80186 DMA channel does not provide for a terminal 
count output to signal the end of the last DMA cycle . To stop 
the FDG (rem requesting f urther DMA eyetes . t1rH6t 1 In the 
80186 will be used to count DMA cycles and provide the 
terrnfnai count pulse . Timer 1 must be inltlaliied prior to 
starting the OMAorFDC . 



To/From Floppy Drives 



Floppy Diskette Summary 





48 TPI 


96 TPI 


Diskette Size 


5i inches 


5i inches 


Sides 


2 


2 


Tracks /Side 


40 


80 


Tracks / Diskette 


80 


160 


Sectors / Track 


9 


9 


Bytes / Sector 


512 


512 


Bytes /Track 


4608 


4608 


Bytes /Side 


184.32K 


368.64K 


Bytes/ Diskette 


368.64K 


IMfMK 


Rotational Speed 


300 RPM 


300 RPM 


TransTer Rate 


2iOK bits/sec 


250K bits/see 


Recording Method 


MFM 


MFM 



Generalized FDC Command Sequence 



Specify Command 




Command 
FDC 



Return 



Sense Drive Status 



Command 
FDC 



Read FDC 
Results 



Return 



Note M« ejcecuton phai« . 



Data Transfer 
Cdmmstti 



Command 
FDC 



Return 



Note: FDC automatically 
enters execution phase 
upon completion of 
command phase . 



Note: No execution phase 
or result phase . 



Generalized Floppy I/O Sequence 



For data transfer 
commands only . 

Motors require 500 mS 
to come up to speed . 



Initialize DMA Channel 
if required 



y 

Initialize Motor controls 
if required 



Issue the required 
command pirameters . 



Command 
FDC 



Upon receiving the last 
parameter the FDC will 
automatically start to 
execute the specified 
command . 



Upon receiving the 
terminal count pulse 
from the DMA the FDC 
will automatically go 
into the result phase 
and issue an interrupt 
when the status is 
available . 



Read FDC 
Results 



Return 



5i Floppy Diskette Format 



Physical 
Index 



Repeat for each Sector 



•ID Field 



Data Field 



I Gap 4A I Sync | AM | Gap 1 1 Sync | AM | ID | CRC | Gdp 2 1 Sync | AM | Data | CRC | Gap 3 1 Gap 4B 



Preamble 
80 bytes 4E 

Sync 

12 bytes 00 



Index Address Mark . 
3 bytes C2&1 byte FC 



Gap 1 - 50 bytes 4E 



Sync 

12 bytes 00 



Index Address Mark 
3 bytes A1 &1 byteFE 



M A A A 



ID Field 
4 Bytes 



Cylinderl Side | Sector | Sector 
Num I Num j Hum | Size 



48 TPI = 00-39 
96TPI = 00-79 



FT 



Postamble *2 



Gap3-*f 



Data & Data AM 
'CRC2-Bytes 

.Data 512 Bytes 



Data Address Mark 
'3bytesA1&r byteFB 



Sync 

12 bytes 00 



Gap 2 -22 bytes 4E 



ID Field CRC 
2 Bytes 



01 -Of 02 

(for 51 2 byte sectors) 



M suggested gap size = 54 bytes 
"2 suggested gap size = 452 bytes 



00 = SideO 

01 = Side 1 



RS-232C Subsystem 

Provides support of two RS-232C Channels 

Baud flates up to 9600 Baud in asynchronous or synchronous modes 

Byte Synchronous protocols - IBM Bisync 

Bit Synchronous protocols - SDLC / HDLC 

Parity and CRC generation and checking 

Controller generated Interrupt Vectors 

1 Port configured as a DCE port 

1 Port configured as a DTE port 

2 byte buffer in controller 
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System Interface: 



CASO-2 



logic 



□ 



Channel A 
Channel 6 



8254 

OkOut 



8274 

INTA' 



INT 



tPV 



DO- 07 



a 



'ntt-Aek' 



8259 

INTA' 



INT 



^ IR3 



□ 



80186 

INTO INTOA' 
A 0.00- 15 



ALS2 »5 
Xcer 



□ 



1. When an internal Interriipt eondition occurs (and if it is accepted). 

8274 will cause an interrupt request to the Master interrupt 
Controller 8259. 

2. Upon receiving the interrupt request from 8274, and if It meets 

the conditions at that time. 8259 willgenerate an Interrupt to 

the 80186 UP. 

3. The uP will respond with two contiguous Interrupt ack cycles 

when it can service the interrupt. 



4. Then, upon receiving the first INTA pulse, the 8259 will generate 
the Cascade signals. CASO-2. which is then decoded, 

5. If the CASO-2 are decoded for 8274. the 8274 will then deliver 
the interrupt vector on the Data-Bus-A during the second 
INTA cycle. 



DTE to DCE Connection for External Loopback : 



DTE end 

CD 



CD — 



<"TV 

a:>— 



CD — 



CE> 
<Ii>- 



<il> 
— 



<22> 



-BIS- 



xza. 



JiSB. 



"MP 



RkC, 



PTR 



DCE end 

CD 

CD 



CD 

cr> 



■CD 



<D 
— CD 



"CD 
-OD 



-<2D 
—(zD 1 



If (Mterhlit clock is used, 

loopback w/i a single RS232C channel can be 

performed byconriecting : 

TXD to RxD ( 2to3} 
RTS to CTS {4 to 5) 
DTR fo DSR i20to6) 



Daisy 
RS232C 
0T6 
Port 





TxD 




RxD 




RTS" 


8274 


CTS' 


Ch A 


DCD' 




DTR' 




TxC 




RxC" 



70 input Port @ 80H, t>it 10 
L active 



L active 



-o- 

■1>- 



Tx,0' 



_BI&_ 



_CIS_ 



PCD 



—CD 



-co 



JQIBL. 



- <20~> 



Clock 
Mpx 



-<3- 



TxClk from Pr-F 
R.r.lk from nrr 



Internal r.lar.h 



JSZS4 Timer O) 



Sfrlf-hfitntnik 



prom Control Beg @ 80H. 6ff 0 





s 






LS74 




^ Rinalndicator' 


°' c 


Clffll 


•f @ aOH, bit 9 





><}■ 



_QSB_ 



-CO 



(by doing a IN AOH) 



-<2£l> 



Chassis nrnrmrt 







TXD 






RxD 


Daisy 




RTS' 


RS232C 


8274 


CTS' 


DCE 


Ch B 


DCD 


Port 








DTR- 






TxC 






RxC 



1^ 



-[>■ 



-[>r 



nlprnal r.lork (8254 Timer 1) 



TxO' 



GTS 



RTS 



PSR 



EnPCECIk 



o 



Ff pm Control Reg @ BOH. bit 8 



-CD 



-CD 
-CD 



RxCIK 



-CD 
-CD 



To (npuf Port @ 80H, bit 8 
L active 



PTR 



LQaisGretfRg 



,CR,flssiB ffmmrt , 



-<2D 



-CD 

-a:> 



Features : 

' Two independent full duplex shanottS! 

• Asynchronous. Byte Synchronous. S Sit Synchronous #fiie*atiOWs 
' Asyn transmission baud rate : up to 9600 Baud 

* Synch transmission rate : uptoS600Baud 

* Interrupt drtven opetsiion. vector mode 

• Internal interrupt Priomy ; RxA, RxB. TxA. TxB. ExTA. ExTS 

or RxA. TxA. RxB. TxB. ExTA. ExTB 



Timer 



8254 : Tims-C . RS232C DTE bauc rate ( clock in = 4.0 MHz ) 

(BbitswieSe) Timerl ; RS232C DCE baud rate ( clock in = 4.0 MHz ) 

TimerZ : Keyboard/ Mouse baud rate ( ctoek in = 4.0 MH? ! 



4 mi r.m 



15 £ 

»l Counter 



_nj~L 



s«i wave 




Baiiri Bate 



-> 



Baud Hate 


Time Const 


°i Error 


9600 


26 


0.16 % 


7200 


35 


0.79 % 


4800 


52 


0.16 % • 


3600 


69 


0.64 % 


2400 


104 


0.16 % 


2000 


125 


0 % 


1800 


139 


0.08 % 


120Q 


208 


0.16 % 


600 


417 


0.08 % 


300 


833 


0.04 % 


150 


1667 


0.02 % 


134.5 


1859 


0.01 % 


110 


2272 


0.03 % 


?f 


■3S93 


OM % 


50 


5000 


0 % 



TimeCoHstant 



4 X 1 Q 



6 



(baud rate) • (16) 



n Error = abs 



(time const) ■ (baud rate) ■ (16) 



- 1 



X 100% 



Asynchronous Timer Parameters 



Typical Connections : 



Tarmlnalor 
Printer 




Computar 




/on?) 




(OGEl 



Computer, 
Terminal. 
Printer 




Modem 
/nnp) 







interface Signals ; 



Connecfor 
Pin Nn 1 


2 

Signgi Name 


Dfrecfion of Flow 


Signal Type 


Active level ^ 


1 


GND 


§imssisQroutfa 


DTE 





DOE 






2 


Txb 


Transmitted Data 


DTE 




DCE 


Data 


- 12 V 


3 


RxD 


Received Data 


DTE 




DCE 


Data 


- 12 V 


4 


RTS 


Request To Send 


DTE 




DCE 


Control. 


♦ 12 V 


S 


CTS 


cmar To Send 


DTE 




DCE 


Contrpl 


♦ 12 V 


6 


DSR 


Data Set Ready 


DTE 




DCE 


Control 


* 12V 


7 


SG 


Ofouod 


DTE 




DCE 






8 


DCD 


Datg Carrier Delect 


DTE 




DCE 


Control 


♦ 12 V 


15 


TxC 


T'lsaiicmAM/' Otae# 


DTE 




Dce 


Timing 




17 


RxC 


Receiver Clocif 


DTE 




DCE 


Timing 




20 


"STft 




DTE 




DCE 


Control 


♦ 1*1Sf- 


22 


Rl 


Rtnglndleator 


DTE 




DCE 


Cent rot 


♦ 12 V 



Note : 

1. RS232C interface uses a 25-pin DB type connector. 
Typically, DTE uses a MALE connector, 

DCE uses a FEMAI.£ connector. 

2. RS232C signal names are w/r to DTE. 



6. In asynch mode, loopback w/i a single RS232C ctiannel can be 
done by connecting 
2 to 3 

4 to 5 to 8 (and to 22 if implemented) 
20 to 6 



3. Signal voltages on the interface lines arc 
nominally 'i'12v&-12v. 

* For Data Signals, active => -I2v = mark. 

Inactive s> +12V s space. 

• ForContfolsignals, active s> ♦ 12v = ON. 

inactive => -12v a OFF 



4. Somemfgereuse pin 9for * 12v. 

pin 12 for-12v. 



5. It a DTE were to be connected to another DTE 
(or a DCE to another DCE), the following pairs 
would have to be flipped : 

(2, 3) 

(4. 5) 

( 6. 20 ) 



* in normal use, DTE bi-tngt Hp OTR, and 

DCE brings up DSR iwhenthey are powered on. 

* In asynch, full duples environment. DTE then brings up 

RTS and awaits CTS from the DCE. (If the DCE is a 
modem, CTS is brought up along with DCD. once the 
incoming carrier has been detected). 

* At this point, the DTE may transmit data to DCE over line 2. 

3n4 th« DCE nay t ransmit data to DTE ever tine 3. 

* In half-duplex system, RTS and CTS are used to determine 

which direction the data will be going over the wire, 
eg, the phone line. 



start Btt 



1 



Parity Stop 



DATA 



DATA 



Asynchronous Mode 









— ■ ^-i^ 








Sync 


Syne 


Dyta 


Data ^ , Data 


Etata 







BIsync 



Sync 



Data 



Data , . Data 



Data 



CRC1 



CRC2 



Monosync 



Flag 



Address 



> r 

Information ^ , 

? y 



CRC1 



CRC2 



Flag 



SDLC/HDLC/X.25 








a 


11 




u 


u 













*=7, 






Daisy 



not 
used 



165-iJifi 



opt 



96-pin 



s/ a/mem 



not 
used 



165-pin 165-pln 



opt 



96-pin 



iop/ 
rdc 



pee 



96-pin 



l&S-pln 



opt 



96-pin 



Daybreak 



meb 



16S-pin . 



not 
used 



96-pin 



dcm 



165-pin 



mpb 



iop/ 
rdc 



pee 



96- pin 



165-pin 



165- pin 



opt 



not 
used 



96-pin 



96-ptn 



96-pin 



Note: connector tor FDD and RDO are TBD 

Note: If MEB is only 10.9" X 10" ttien one extra 
option slot is availat>le to Daybrealc 



XEROX 


Project 


Daisy/Daybreak 


File 


Designer 


Rev 


Dare 


Page 


EDC 


Dove 


Slots Usage 


BP02.sil 


ATsang/UNguyen 


B 


05/23/84 


02 



